Background: Systemic small-vessel vasculitis (SVV) is increasing in incidence and age of diagnosis. Presenting features may mimic those of polymyalgia rheumatica (PMR), a common disease of the elderly. Aim: To test the hypotheses that SVV is frequently misdiagnosed as PMR in elderly patients, that this results in a delay in diagnosis and appropriate treatment, and that the natural history and clinical features are different. Design: Retrospective case-control study. Methods: Cases of glomerulonephritis due to SVV at a single centre over a 12-year period were analysed, comparing those treated previously for PMR (PMR þ ) to the remainder of the cohort (PMR
Introduction
Systemic small-vessel vasculitis (SVV) causes renal failure, is increasing in incidence 1 and is associated with a survival probability comparable to cancer (5-year survival 65-80%). [2] [3] [4] [5] [6] It is usually associated with anti-neutrophil cytoplasm antibodies (ANCA). 7 The median age of diagnosis in the first large series of SVV (reported in 1983) was 40 years, 8 whereas the median age in studies reported over the past 10 years was 56. 2, 3, 6, [9] [10] [11] [12] The population of patients diagnosed with SVV is aging, and many other conditions now enter the differential diagnosis.
Prior to the introduction of early immunosuppressive therapy, SVV was usually fatal within 6 months, and it is generally accepted that early diagnosis is critical to prevent irreversible critical organ injury. 13 However, the presenting features may be protean and non-specific, often consisting only of general malaise, myalgia or arthralgia. This clinical syndrome resembles a much more common entity that occurs in elderly patients: PMR, the diagnosis of which frequently rests upon a prompt response to empiric steroid treatment.
We observed that a proportion of our patients presenting with SVV had received prior treatment with steroids for a diagnosis of PMR. We postulated that (a) the disease process in this subgroup of patients is different, with a distinctive natural history, and (b) misdiagnosis of SVV as PMR causes a delay in diagnosis that adversely affects patient and renal survival. We tested these hypotheses by analysing the records of all patients with a diagnosis of SVV at a regional nephrology centre.
Methods
We analysed the case records of all patients diagnosed with SVV-associated glomerulonephritis (based on Chapel Hill consensus conference criteria, n ¼ 98) at the Lister Hospital over a 12-year period (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) . In all patients, the diagnosis was confirmed histologically. Of these, 12 had incomplete data or were lost to follow-up; the remaining 86 patients form the basis of this report. We established which patients had been treated previously for PMR. In those that had, we analysed family doctor or hospital records antedating the diagnosis of SVV to confirm the PMR diagnosis and to obtain clinical details pertaining to this. We specifically quantified the duration from the time of developing symptoms and the time of diagnosis.
We reviewed the renal histology reports in the 72 patients (84%) who underwent renal biopsy, to compare the fraction of glomeruli with crescents, degree of crescent chronicity, interstitial fibrosis and tubular atrophy. ANCA testing was performed by indirect immunofluorescence of sera on ethanol fixed neutrophils. Positive results were confirmed with ELISA.
It has been our policy to treat SVV with various combinations of oral prednisolone, intravenous methylprednisolone, oral cyclophosphamide (usually for 3 months), oral azathioprine (as replacement for cyclophosphamide) and, since 1999, mycophenolate mofetil. Plasma exchange was employed in patients with severe renal impairment and fresh lesions on renal biopsy. Intravenous immunoglobulin was used occasionally in those with resistant disease. Cotrimoxazole was used as Pneumocystis prophylaxis in those receiving cyclophosphamide and/or high-dose methylprednisolone. The intensity, modes of treatment and cumulative cyclophosphamide dosage (10.4 AE 3.4 vs. 11.7 AE 1.9 g, p ¼ 0.79) were the same for PMR þ and PMR À groups.
Statistical analysis
Using SPSS 9.0 software, baseline variables in the two groups were compared with the unpaired t-test, Kruskal-Wallis, Mann-Whitney or w 2 tests, as appropriate. Intragroup variability was expressed as the standard error of the mean (SEM) for normally distributed datasets and range for non-normal data. The probability of death or developing ESRF was assessed with the Kaplan-Meier method with censoring in the event of patient death or passing the date 30 June 2002; the two groups were compared in this respect using the log-rank test.
Results

PMR
Q patients
Of the 86 patients with SVV, 11 (13%) had a prior diagnosis of PMR. Five of these had been managed in primary care, and the remainder in a hospital setting. One had undergone a temporal artery biopsy, which was negative. We could find evidence of a urinalysis record at the time of PMR diagnosis in three (27%); all showed haematuria. All 11 PMR þ patients had been treated with prednisolone from the time of PMR diagnosis, to which all had a partial response. The atypical features that prompted a change in diagnosis were deterioration in renal function (n ¼ 4), haemoptysis (n ¼ 3), new neurological signs (n ¼ 2), dipstick evidence of haematuria (n ¼ 1) and skin rash (n ¼ 1). Table 1 summarizes the two groups. The PMR þ patients were older, although not significantly so. The time from the development of symptoms to diagnosis was 3.7 times longer in the PMR þ group than in the PMR À group (p ¼ 0.001). Despite this delay, renal function was worse at diagnosis in the PMR À group, with a greater proportion of patients requiring urgent dialysis, and a trend towards a higher serum creatinine. There were no significant differences between the groups with respect to histological features suggestive of chronic disease (crescent fibrosis, obsolescent glomeruli, tubular trophy, interstitial fibrosis) or severity of glomerulonephritis. All PMR þ patients were ANCA-positive, with antibodies directed against either proteinase-3 or myeloperoxidase detectable in serum, and none had renal-limited vasculitis. ANCA results were otherwise similar between the two groups. The number of organs affected was also similar (2.4 AE 0.2 vs. 2.2 AE 0.1, for PMR þ and PMR À groups, respectively).
Clinical and histological characteristics
Renal and patient outcome
Mean durations of follow-up from time of diagnosis were 2.3 years (AE0.3) and 3.6 years (AE0.3) for the PMR þ and PMR À groups, respectively. Outcomes are summarized in Table 2 . There was a trend towards a reduction in the combined end-point of death or permanent dialysis dependence and relapse rate in the PMR group. While short-term outcome was better in the PMR þ group, there were no significant differences in the actuarial renal or patient survival between the two groups.
Discussion
We have found that one in eight patients diagnosed with glomerulonephritis due to SVV at a single centre had been treated for some time prior to diagnosis for PMR. Despite the fact that these patients had a much longer duration of symptoms and a delay of an average of a year before diagnosis, they did not have a worse outcome. In fact, PMR þ patients had less severe renal failure at the time of SVV diagnosis, and there was a trend towards a lower incidence of death/ESRF. It appears that this group had a more indolent form of SVV, in which organ injury that was kept in check by prednisolone monotherapy for a period of time.
Is SVV presenting with features typical of PMR a separate pathology? Certainly there are distinct features in that there were no cases of renal limited vasculitis (not surprising, given that these patients initially presented with myalgia), they were slightly older (perhaps biasing physicians towards a diagnosis of PMR), had less severe renal failure and all were ANCA-positive. Based on the results presented here, it appears that PMR þ patients represented the benign end of the SVV spectrum. However, there was insufficient power in our cohort to detect more subtle differences in histology, pattern of organ involvement or relapse rate.
It may be argued that the PMR þ patients had two diagnoses: PMR/giant cell arteritis in addition to SVV, or that PMR 'evolved' into SVV. We believe the latter to be highly improbable. The pathogenesis Patient and renal survival probability were estimated using the Kaplan-Meier method.
of the two diseases is very different, there is no reported association between PMR and ANCA and, to our knowledge, there are no reported cases of PMR evolving into SVV. We cannot exclude categorically that the two diseases were present. However, for PMR (prevalence 7/1000 in those over 50 years) to occur in such a high proportion of patients with SVV (a rare condition) would be implausible. Rather, it is much more likely that a mild, indolent form of SVV was misdiagnosed as PMR. The differential diagnosis of PMR is wide, 14 and such a misdiagnosis could easily occur; the hallmarks of PMR (myalgia, raised ESR, steroid responsiveness) are frequently present in early SVV. However, haematuria and a positive ANCA test are not features of PMR. While it is probably not appropriate to perform an ANCA test in all patients suspected of PMR, we believe that it is imperative that a urinalysis be performed in every patient in whom this diagnosis is considered and that there is a high index of suspicion for SVV. The finding of microscopic haematuria or proteinuria in a patient diagnosed with PMR should prompt further investigation, as should any other atypical feature in their clinical course.
